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Abstract 
The carving of the traditional Malay house is not only aesthetical but also functional for filtering daylight. The carvings were 
commonly applied at the roof end as fascia boards, on the walls, on windows and other parts of opening design. The study focus 
on evaluating carving panels applied at the top of the traditional Malay house’s window.  A computer simulation, the ECOTECT 
software, is conducted based on simplified carving ratio categories of solid and void (1:1-1:99). The results will suggest the 
daylight levels filter through the carvings that can correlate with suitable task recommended by the guidelines.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The Malay traditional house is an ingenious habitat which designed based on the needs of the Malay people and 
their culture–people oriented design. Every component of the house was a reflection of the people’s custom and 
belief, setting and surrounding and art and craft. Since it is a traditional building and erected at villages and rural 
area, it seems more suitable then, with limited building material resources and technology. However, there is an 
element that still a worth heritage that many carried through till today.   
The carvings of Malay traditional house has become more popular and still being appreciated in modern 
buildings, namely hotel, restaurant, resort and relevant institution. Integration of carvings into the design of the 
buildings’ façade and interior decoration is an attempt to localize the building image. Trying to make the buildings 
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look modern, lack of skilled craft men, difficulties in maintenance and additional high cost are among reasons of 
why carvings seem rarely being applied in the contemporary buildings unless they are really required and produce 
good returns to them.  Regardless of the drawbacks and problems, some building owners or the government (in 
government-owned project) regarded applying carvings is essential to symbolically represent the culture and people 
of Malaysia. Meanwhile, the application of traditional Malay wood carving in contemporary buildings for the 
purpose of symbolizing the identity of Malaysian architecture seems discouraging (Nangkula and Tajuddin, 2014). 
Reviving the carvings in contemporary building is more of preferences and depending on the budget of a project. 
Since carvings are valuable due to the labour and craftsmen effort and its authenticity as the symbol of the 
vernacular architecture, they are so meaningful and definitely charged at higher cost. Figure 1 shows that traditional 
Malay carvings are applied at the exterior and the effect of the carving from the interior of contemporary buildings.   
Many researchers have explored variety topics on carvings of the traditional Malay house; Types of floral motifs 
and pattern (Nursuriani and Ismail, 2013), Evolution of carving motifs of Kelantan and Terengganu traditional 
Malay house (Nursuriani and Ismail, 2011), Visual composition of Malay woodcarving (Ismail, 2013), Ratio 
determination of solid and voids for traditional Malay carvings (Noor hanita and Zuraini, 2015),  
Carving of traditional Malay house has more than aesthetical value. Most significantly, it is used to filter daylight 
as the outside sunlight brought discomfort such as, glare and heat. In promoting the energy efficient effort through 
the reduction of air-conditioning and artificial lighting usage, carving motifs that aesthetically applied at the 
traditional Malay house can be innovative light filtering devices. Research on daylighting in the Malay traditional 
house is very lacking. Measurement of illumination in the selected Malay house done by Azni (2000) focused on the 
daylight coming through an open window not specifically through the carvings. Thus, the paper attempt to 
investigate the possibilities of carving found in the Malay traditional house design that can be applied in a modern 
setting for reasons of aesthetical and functional. The research only focuses on daylighting performance in 
investigates the quantity and quality of the illumination penetrating through the carving of top window opening. The 
objective of the paper is to conduct a computer simulation experiment, using specifically ECOTECT software and 
analyze the daylight performance filtered through the carving of top of window panels.  
 
 
 
                        
 
Fig. 1. (a-exterior and b-interior). Malay carving implementation at The Royale Chulan Bintang Hotel. 
2. Literature review  
The research focuses on how carving of the traditional Malay house can be a potential daylight shading or 
filtering devices.  The future generation should value and appreciate carving by applying it in the context of the 
contemporary buildings. The research elaborates  background of the research framework; carving of traditional 
Malay house, the daylight in Malaysia and lighting condition in the Malay traditional house.  
 
a b 
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2.1. Carving of the traditional Malay house 
The traditional Malay house is a heritage of the Malay people. It is rich with deep consideration of everyday 
needs and symbolic representation of their culture and belief. The traditional Malay house is an ingenious vernacular 
architecture that represents the innovation and sophistication of the art and craft of the Malaysian architecture.  The 
evidence manifested in the construction and its material, sense of proportion and measurement and the decoration 
and ornamentation. Nature around them inspired their ideas in creating their habitat. They used timber for 
construction, using human and his proportion as scale and measurement and interpretation nature (flora and fauna) 
for the decoration. One of the creative and aesthetic seen in the Malay house is the carving.  
 Carvings have been assimilated in the Malay traditional buildings at various locations, namely opening (top of 
windows and doors), roof ends and walls. It is an identity of the Malay culture and has been assimilated to the 
traditional or vernacular buildings as to increase aesthetical values to the architecture. On the other hand, the 
inclusion of carvings has also supported the idea that the Malay traditional house design is a manifestation of 
designing with the local climate (J.Y. Lim , 1987)(Noor Hanita and Zuraini, 2015), Roslan Taliba and Mzailan 
Sulieman (2012). The houses are designed with daylighting strategies as sun shading devices to handle and take 
advantage of the climate conditions. The open plan interiors with high ceiling and roof are enhanced with perforated 
panels that facilitates ventilation and daylighting into the interiors. The perforated panels or carvings are cut out 
(ukiran tebuk tembus) panels that are normally used on gables or tebar layar and partition panels (on top of 
windows, doors, and walls or lubang angin). The carvings are environmentally functioned to create a liveable and 
comfortable spaces within the traditional houses through allowances of daylighting penetration and ventilation 
(C.A.Sufian and Sabriza, 2014). Carvings are interpretations of the carvers (pengukir) from elements from the 
surrounding environment. The names given to the carvings are reflections of the element surrounding the carvers 
such as; itik pulang petang, kepala cicak, tampok manggis, bunga tanjung (Mimusops  elengi), bunga cempaka 
(Michelia champaka), bunga tikam seladang (Vallaris glabra), ketumbit, bunga teratai (Nelumbium nucifera) and 
ketam guri and etc. The names of the listed motifs always have association to animals and flowers which suggest the 
inspirations source of the carvers. These motifs applied in traditional Malay house for decorative panels (e.g. as part 
of the opening designs on windows and doors), roof ends and walls.  Noor Hanita and Zuraini (2015) have 
theoretically discussed the effectiveness of the Malay vernacular design strategies in response to the climate. 
Nevertheless, its incorporation and effectiveness have never been tested. Referring to the activity of people in Malay 
traditional house, the activities are not critical except for sewing and hand crafting. Daylight is significant for 
architecture and human needs, in effort to reduce electrical consumption.  Electrical lighting only being used during 
night-time in Malay house before, daylight is maximized and innovatively filtered to achieve comfort. Controlling 
daylight through various opening components for different quantity and quality of light is essential. 
 
 
 
 
 
Fig. 2. Three types of carvings elements. 
(Source: Noor Hanita and Zuraini, 2015) 
(b) interior (a) exterior 
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2.2. Daylight in Malaysia 
Daylight is the natural light that consists of direct light (direct from the sun and diffuse from the sky and 
surrounding) and indirect light (light from reflective or translucent diffusers). Being located near to the equator, 
between 1º to 7º N latitude and 100º to 119º E longitude, Malaysia receive abundance amount of daylight and 
experience hot, humid climate. Thus, it is not only hot and bright but also moist and sticky. The time of bright 
sunshine according to the meteorological data varies throughout the country. For example, the brightest hours for the 
west coast of Malaysia is between 0830 to 0930 hours and for east-coast between 0930 to 1030 hours. While the 
central and southern areas have bright sunshine between 0930 to 1100 hours. The central lowlands receive their 
brightest hours the latest, around 1230 to 1330 hours. The brightest period of the year in Malaysia occurs from 
February to March at the end of the northeast monsoon. The critical months for daylight in Malaysia are in March, 
June, and December, in which illuminance is about 80,000lux 70,000lux and 60,000lux respectively (Azni, 2000). 
The existence of cloud cover is important in reducing the daylight quantity and quality. Malaysia received about 
80% cloud cover. She categorized Malaysian sky as an 'intermediate sky' which partially clear and cloudy. During 
clear sky in Malaysia, the daylight can even reach higher than 100,000lux.  The amount of light in the interior is 
normally measured based on the absolute illuminance in lux unit or daylight factor (ratio of inside illuminance to 
outside illuminance) in percentage values. 
2.3. The lighting in the Malay traditional house 
The interior of traditional Malay house is commonly dim and under lit. Due to the bright sunlight outside, 
windows are mainly open for ventilation, carving at the openings and wall panel at the traditional Malay house acts 
as shading devices in controlling and filtering the undesirable effects. The illumination level of interior space is 
significant as having sufficient amount to complete the task required should be satisfactory or else excessive amount 
can be wasteful and consume more energy.  Besides heat, glare is another undesirable effect of daylight that cause 
visual discomfort to many people living under such climate. Through observation, the design of traditional Malay 
house has considered a lot in avoiding glare and even the effects of an overly illuminated condition. The traditional 
Malay house commonly has extended and low overhang roof, thus reducing the effect of sunlight such as glare and 
heat. The different opening design on window and wall panel, allow flexibility and aesthetical values to give 
character to the house. The design of windows in traditional Malay house has different opening sizes and flexibility 
to adjust with the changing micro-climate, specifically daylight intensity and distribution. Daylight distribution is 
not uniform and always moving due to the dense cloud cover (8octas). The setting of traditional Malay house that 
close to nature and surrounded by greenery absorbs lots of daylights, thus lessen the effect of glare. The use of 
carvings at the opening break up large bright areas into narrow light holes, yet permit enough light to the interiors (J. 
Y. Lim , 1987) (Roslan Taliba and Mzailan Sulieman, 2012). Carving is a glare breaker and light controller in the 
house.  
Research on daylighting performance measured by Azni (2000) shows that the illumination levels are low and 
underlit. The lighting level measured at the samples of traditional Malay house of each state in Malaysia indicated 
less than 100lux of illumination. Measured illumination in the living area of these traditional Malay houses received 
an average of 52lux and the average of Daylight Factor value of 0.13%-0.52%.  Since daylighting studies through 
carving is lacking, the investigation are based on several related daylighting through shading device studies. Closest 
studies on daylighting through pineapple skin shading devices show range of minimum  37lux to the maximum of 
206lux illumination in the interior room (Amal et. al, 2010). Even though the value seems low, the office workers 
satisfied with the amount of daylight. Another study by Zuraini (2004) indicated that daylight filtered through 
geometrical shading devices was about 42lux, and the luminance was about 100cd/m2. Evidently, based on previous 
research and random observation, the illumination trough carvings or dense shading pattern would produce low 
interior lighting environment. The outcome of the daylight produce through the computer simulation lighting will be 
referred to lighting guidelines published by the Malaysian Standard (SIRIM), MS1525:2007. The Malaysian lighting 
standard recommend 1.5% Daylight Factor (DF) of illumination level to conduct office work while a lesser value is 
considered dark and poor lighting. Range DF of 2%-5% are preferable as it has the high potential for daylight 
utilization (M.C Dubois, 2001). The Malaysian Standard and agreed by other lighting guidelines, illumination 
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suitable for office work is estimated a range between 300-500lux, whereas around 100 lux illumination is for 
inactive areas such as bedroom, toilets, and lounge. The luminance  values recommended are between 30cd/m2 to 
500cd/m2. However, more than 1000cdm2 is considered too bright for a person’s visual field. Luminance values 
more than 2000cd/m2 will be too bright and may create visual discomfort (Mohd Zin et. al, 2011). 
3. Method of data collection 
The investigation started with inventory surveys of carving in the existing traditional Malay  house. The data 
consists of result of a field survey of traditional Malay house  in the west coast of Peninsula Malaysia and database 
of measured drawing in the Malay World Research Centre (KALAM, UTM) at the Universiti Teknologi Malaysia, 
Skudai Johor. The research recorded about 159 carving units. The research tabled all carvings  into a specific 
category according to the terms and locations such as openings, wall panel and fascia board. Then, the research 
calculated amount of solid /opaque and the cut-out/void configuration of each carving unit and converted into 
percentages or ratio. The ratio of solid voids found ranges from a maximum of 1:1 to 99:1. The image each wood 
carving panels were drawn in Autocad 2D drawing software. Next, the research filtered and identified a total of ten 
(10) carving units, each representing each ratio of solid and void opening category for the experiment. Refer to 
Table 1.  
The experiment applied ECOTECT daylight analysis to simulate the daylighting penetration through wood 
carving panels. It has generated real time virtual environment in the simulation by designing each part of models and 
considering all factors. The experiment specified the background data such as climate input, material specification 
and lighting condition before the simulation process begin.  The material property was assigned to wood carving 
panels considering the u-value and thickness of the material used to get the accurate results. Simulation performed 
step by step processes, from the initial stage to the end by examining the difference between results of ten (10) wood 
carving panels. The results can be displayed as either instantaneous hourly values or as daily and monthly totals. 
Refer the flow of the process in Figure 3. The experiment applied a basic geometry model of the standard room (3m 
x 3m x 3m) for traditional Malay house drawn in ECOTECT software. The room dimension is considered the most 
optimum room size for bedroom or living room. The experiment created an opening positioned at south facing wall. 
All carving panels were imported manually from a 2D application in “dxf” file into the ECOTECT analysis 
software. 
The simulation applied natural light of 18500lux that transmits direct rays and produces uniform design sky 
illuminance. The natural light value is a recommended average value of daylight availability for the hot humid 
region based on the climatic data in the ECOTECT software program. Even though it seems lower, it is a suitable 
value in representing the dark or worst condition for daylight availability in Malaysia. Most of the carving samples 
taken from the state of Perak carving samples. However, to apply sky condition of a particular area may not be 
universal enough for other states in Malaysia or even for other neighbouring countries. Thus, sky condition of 
Malaysia, in general, is the base of sky condition used. A very large number of rays are transmitted to penetrate the 
wood carving panels with the medium ray tracing. The width and length of each wood carving panels vary as well as 
the ratios between solid and void. The location of wood carving panels is on top of the window area that is 
according to the actual common location. However, the window arrangement in the simulation is not included and 
defined because the lighting analysis is only focusing on the wood carving panels (openings).  The sun rays include 
both the direct component from the sun itself (the sunshine) and a diffuse component from the visible sky (skylight). 
The sun components are commonly scattered and reflected around from other surfaces in the building model and the 
ground.  
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Figure 3: The process of simulation stages 
 
 
 
 
 
Fig. 3. The flow chart of simulation stages. 
 
4. Result and analysis 
The ECOTECT  computer simulation experiment has successfully simulated ten selected carvings, and the results 
are presented in Table 2 and 3. All ten carvings seem to filter a high amount of exterior light with an average of 
367lux illumination. The light filtered through carvings in the room ranges from 337lux to 391lux. Based on the 
lighting guidelines, MS1525: 2007, the illumination of daylight filtered from all ratio ratio of solid and voids are at 
satisfactory levels. It might be slightly dark for domestic precision work such as sewing or hand crafting. 
         Table 1. Samples from each of opening category. 
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Under these lighting conditions, any common office works are suitable.  Average luminance produced is 391 
cd/m2. The luminance values (brightness) are quite moderate, ranges from 307cd/m2 to 598cd/m2. All daylight 
factors produced are more than 1.5% and appropriate for common office tasks. 
The average daylight factor produced by all ten carving ratios is 1.8%. It is slightly in lower values but still can 
be accepted as it not less than 1.5%. The carving with ratio of 3:7 allows the most amount of daylight, more than 
half (59%) of exterior light. While the ratio of 1:3 is the densest since it allows only 19% of the exterior light. 
However, it produced illuminance and luminance values that is not much different from the others opening ratios.  It 
seems that the overall quantity of light filtered is quite moderate and satisfactory as recommended by the standard 
guidelines. The grid analysis shows that the ratio 1:3 and 2:3 have the brightest illuminance, even though the value 
of illuminance are not the highest. The design of the carvings has influenced the quality of light filtered for both 
ratios that derive from dense floral motifs. 
Table 2. Results of the ECOTECT computer simulation on the daylight penetration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ratio 
 
Daylight 
penetration 
(%) 
 
Daylight 
Factor 
(%) 
Room interior 
Illuminance (lux, 
lumen/m2) 
At zone center point 
of lighting analysis 
grid-0.9m from floor  
Luminance (cd/m2) 
At center point of 
window area and 
opening 
1:19 42 2.01 372 427 
2:3 39 1.92 356 342 
4:1 33 1.88 348 310 
9:11 39 1.92 356 342 
3:7 59 2.11 391 598 
1:3 19 2.03 337 307 
1:4 42 2.01 372 343 
1:9 43 2.07 383 429 
7:3 42 2.01 372 351 
1:1 43 2.07 383 478 
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          Table 3. Grid Analysis on each opening ratio. 
 
1:19 2:3 4:1 9:11 3:7 
 
 
   
 
1:3 1:4 1:9 7:3 1:1 
 
 
   
 
 
 
Based on the grid analysis most carving opening ratios category (Table 3) indicated lighting contour with the 
highest value at the outer layer except for carving opening ratio 4:1. The carving ratio of 4:1has the smallest 
dimensions of width compared with the others which maybe the cause of the outcome. For the carving of ratio 2:3 
and 1:3, grid analysis shows high illuminance focusing at the centre of where the light falls. The lighting quantity 
and quality filtered do not show any similarities with other selected carvings. Further studies without the same 
limitation should follow up to test the most intricate variables such as the design of the motives and sizes of 
openings.  
5. Conclusion 
Evidently, the research indicates high possibilities of carvings of the traditional Malay house be presented as 
potential daylight filtering devices. The computer simulation shows that the quantity and quality of light filtered 
through the carving of openings located on top of window the have fairly good lighting quality. These changes the 
perception that interior of traditional Malay house are dark and under lit. The daylight filtered through the ten 
selected carving of openings found in traditional Malay house has met the recommended lighting levels, specifically 
for common office work. The illumination values, daylight factor and luminance values fall on moderate and 
satisfactory levels.  Carving with the ratio of 3:7 allows satisfactory level of daylight, which is the highest in 
illuminance and luminance values. The condition might not be suitable for the difficult task such as sewing or 
drafting as it filters lots amount of daylight. However, for leisure, entertainment and indoor dining setting these 
carving would create beautiful shadow pattern and evoke romantic and joyful feelings.  Carvings seem highly 
appropriate for typology such as hotels, restaurants, and housings, which are significant typologies in representing 
culture and identity of vernacular architecture of the country. Reviving carving elements in contemporary buildings 
will highlight its esthetical values and functional characteristic of efficient light filter devices.  
6. Limitation and discussion 
The simulation represents findings of only ten samples and the study is in preliminary stage. The room size is 
limited to only a simple room dimension of 3x3x3m as an optimum room size based on the spatial dimension of 
common spaces of the Malay traditional house and to get a better controlled daylight as main variable. Daylight 
availability is based on ECOTECT closest climatic data in the program. The outside illuminance is general 
illuminance for Malaysian daylight and not refer to where the carvings are found. This is due to its application is 
supposed to relate to the country climatic condition and not specifically to state of Perak.  For the simulation not to 
be complicated, only one opening is tested at one time and assuming others are closed. More samples with more 
variations should be tested from each of the ratio category to generalise the findings. Some of the findings produced 
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abnormal results that might need attention and deeper study. The simulation alone is insufficient to justify the result, 
scale modelling/ controlled field measurement methods may be required to produce precision in findings.  
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